The General Setting:
This investigation uses daily Futures data for WTI (ticker CL) and Brent (LCO) from 2005 to July 2016. The historic simulation is run for the last 10 years, from 2005-06-01 till 2015-06-01. In each period a total of 30 Futures is held long. The numbers were chosen to get an integral number of Futures for all the considered strategies at each rollover step. The initial index-value was set to 10.000.000$. This represents a realistic leverage. The calculations were done with-and without trading costs to separate the effect of rolling and of the gain by minimizing the number of trades. It is assumed that each trade costs per Future a fixed amount of 10$ plus the bid-ask spread. The spread depends on the maturity. It is 0.01 or 10$ for the two most nearby One just draws the current prices. This can be considered as a first approximation to the spot price. The WTI rises from 54.60 to 60.20 (+9.76%). The Brent from 53.17 to 64.88 (+19.72%). In between the difference between WTI and Brent was even larger. WTI has slightly better chemical characteristics, but it trades in recent years at a significant discount. The usual explanations are market and logistic frictions. The Base Strategy:
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Constant Maturity Rolling:
Constant Maturity Rolling belongs according the classification in [5] to the second generation indices. The methodology is the same as for the VIX-Short-Term Indices and the corresponding ETFs VXX and VXZ. One rolls daily a fraction of the portfolio to maintain a fixed mean maturity (see [6] ).
Graphic-3 shows the performance of the WTI constant maturity roll with 93 (yellow), 186 (green), 279 (blue) calendar days in comparison with the base strategy (red). The trade costs are included. Graphic-4 is the same for the Brent. There is less to gain for Brent Futures. Table 5 shows the detailed results for a constant maturity of 31, 62 up to 310 calendar days. The left part is without trade-cost. The right part is with trade-costs. The difference is calculated to the base strategy also with and without trade costs. The performance is increasing with maturity. As noted already above the only exception is the 62-days Brent roll. The performance is due to the crowd effect worse than for 31 days. The improvement is with trade costs (the right side) somewhat less, because the base strategy rolls the cheapest Futures. But the dominating factor is the roll yield. In [5] also longer maturities are defined. But it should be difficult to find adequate contracts. As can be seen in Graphic-5 the effect of longer maturities is also diminishing. The S&P Dynamic Roll approach handles the long maturities in a more market specific way (see below). The constant maturity roll avoids any bad and good days problems by rolling daily. But the trading costs are somewhat higher than for the other second generation indices. [7] ).
Graphic-3: Constant Maturity Roll in Comparison to Base for WTI

Graphic-4: Constant Maturity Roll in Comparison to Base for Brent
The PowerShares DBC ETF is tracking this index. The DBC has currently 3.17 Billion $ Net Assets. The index methodology determines on the 1 st business day the Future with the maximum implied yield. The position is rolled from the 2 nd to the 6 th business day. The roll-volume is determined by:
N(t-1,i) = Notational holding of Future i on calculation day t-1 N(t,i) = Notational holding of Future i on calculation day t db(t) = Number of business days up to and including t.
The implied roll yield is defined as: The contract with the maximum roll yield is selected. If the current index holding no longer meets the inclusion criteria the monthly index roll unwinds the old contract holding and enters a position in the new contract. Graphic-5 shows the performance of the WTI optimum yield where only the first 3 (yellow), the first 6 (green), the first 9 (blue) and the full range of 12 Futures (dark blue) are tradeable. Graphic-6 is the same for the Brent. The overall picture is similar to the constant maturity roll Table 6 shows the detailed performance. The range is the number of tradeable Futures. The last row corresponds to the index definition. In the left part one keeps a selected Future till the expiry month. This minimizes the trading activities. In the right part a Future can be replaced even if it has still a maturity of several months. The new Future must have a larger maturity and a better yield. As the yield of the base Future is according (2) zero, the new Future must be in backwardation. This increases the number of trades slightly, but it boosts the performance considerable. In contango far away Futures have usually the highest yield. The improvement of the optimal yield over the base is 26.34% for the WTI and 13.27% for the Brent. Although the costs are higher per trade the overall trading costs decrease. Sometimes one keeps the same Future for months. But one gets for some roll months problems with liquidity. The liquidity does not diminish linearly. Long term Futures are only traded for H, M, U and especially Z. This market-specific effect is considered by the S&P GSCI Dynamic Roll Strategy. The S&P GSCI Dynamic Roll Index:
The S&P GSIC Dynamic Roll index determines the tradeable Futures with roll- The implied roll-yield is calculated differently to equation (2) . The roll-yield is not calculated in relation to the base-Future, but locally along the full term-structure. It is the relative difference to the previous Future.
Y(t,i) = (PC(t,i-1)-PC(t,i))/(PC(t,i)*d) (4) d = Difference of maturity in months.
As the difference is calculated locally it is possible that a Future is rolled to a more nearby one. Under current market conditions the formula favors the Futures at the far end of the term structure. To avoid jumping back and forth the rule for WTI Futures is modified. If the current Future is under the best 3 ones, no roll is done. For Brent Futures one selects always the best implied yield.
Graphic-7 shows the performance of the WTI dynamic roll where only the first 3 (yellow), the first 6 (green), the first 9 (blue) and the full range of 11 (dark blue) Futures are tradeable. Graphic-6 is the same for the Brent (for the Brent only 10 Futures are maximally tradeable). The overall picture is similar to the other second generation roll approaches. Table 7 shows the detailed results. WTI-A3 is the index strategy. The current Future is not replaced, if it is under the best 3 one. In WTI-A1 one always selects the best. It is interesting to note that for Brent the best strategy is if one restricts the range to 9. One avoids the 2 years maturity Z-Future. This Future has usually the best implied-yield, but it is sometimes better to trade the previous December contract. For 
Conclusion:
If one has to roll nearby Futures one should avoid the crowd. It is preferable to roll already at the beginning of the month. For longer dated Futures the roll-date has only a minor influence. The second generation indices have a clear edge. The most practical one seems to be the S&P-GSCI Dynamic Roll. But one can also use the Optimal-Yield strategy. The Constant-Maturity Strategy has a similar performance. On the pro side one avoids any calculation and can roll always in the same way. But one has to trade daily instead of monthly and has also higher overall trading costs. For the Dynamic-Roll and Optimum-Yield one keeps sometimes a position for a year or even longer without any rolling.
Further Work:
The first and second generation indices are long-only. The third generation lifts this restriction and trades long/short ( [5] ). This is a reaction to the low tide in commodity prices. But it should be noted that third generation ETFs have so far not been very attractive. The first generation GSG and the second generation DBC have considerable higher net assets and liquidity. A forthcoming Sibyl-working paper will address this topic for the WTI and Brent pair.
